
Index 4

A
Acacia spp. 2-3

acid fuchsin 2-17

Africa 1-1 to 1-3, 1-9, B-3

Agricultural Research Service (ARS) 1-12

air circulation 3-10, 3-14

air conditioning 3-10, 3-29, 3-38

alcohol
ethyl 2-3
isopropyl 2-3

aluminum foil 3-16, 3-21

Anagyrus
environmental assessment F-1, F-6
finding of no significant impact F-7

Anagyrus dactylopii 4-8

Anagyrus kamali
adult female 3-27, 3-28
adult male 3-27
characteristics for identification 4-4
culture 3-27
description and photo 4-8
development cycle 3-28
eggs 3-28
in St. Kitts and Nevis 1-10
instars 3-28
life cycle 3-27
production 3-23
reported attacking PHM C-2

anal lobes 2-9, 2-18

Animal and Plant Health Inspection Service 
(APHIS) 1-2, F-2, F-10

annona 1-1, A-2

antennae 2-9 to 2-11, 2-12, 2-18

ants
control of 3-34
invasion of 3-34
sugar-loving 1-6

APHIS, See Animal and Plant Health Inspection 
Service

appendages, marginal 2-9

ARS, See Agricultural Research Service

Arthropoda 1-2

Asia 1-1, 1-9, B-3

asparagus 1-1, 2-14, A-2

aspirator 3-31, 3-33, 3-40, 4-3

Australia 1-1, 1-3, 1-9, B-3

B
background 1-1

bacteria 1-10, 3-9

bags, plastic 3-3, 3-35

bait 3-34

bark 1-6, 1-7, 2-3, 5-6

beans 1-1, 2-14, A-1

beat sheet 5-3, 5-7, 5-9
stick 5-3

Begonia 2-14

Belize Ministry of Agriculture and 
Fisheries 1-12

Benlate 3-8

biological control
definition of 1-10
project against PHM 1-2
technology 1-12

biopesticide 4-1

bleach 3-10, 3-13, 3-15, 3-24, 3-35

blue ice 3-40, 5-3, 5-5, 5-10
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Boltran 3-8

boric acid 3-24, 3-34, 3-35

Botrytis 3-8

box, crawler collection 3-16 to 3-18

brochure, tri-fold 4-7, 4-10, I-1

brush
camel hair 3-15, 3-39
small 5-3

buffer areas 2-7

bunchy top 1-7

C
CABI, See Center for Agriculture and Bioscience 
International

cages
aluminum 3-30
parasite oviposition 3-33 to 3-35
portable 3-30
propagation 3-39
rearing 3-29, 3-30, 3-31, 3-33, 3-34, 3-38
repairing 3-35
sting 3-31, 3-33, 3-35
wooden

double hole 3-31, I-1
single hole 3-31

California Department of Food and Agriculture 1-12

camel hair brush 3-15

Canada Balsam 2-17

caps, snap-on 3-32

capsules 1-7, 5-5
pharmaceutical gelatin 5-3

card, white plastic sticky 2-7

Caribbean
biological control in 1-10
common PHM hosts 2-3
cooperators 1-12
countries known to be infested with PHM B-3
economic losses from PHM 1-9
environmental assessments F-2, F-10, F-11, F-14
finding of no significant impact F-7, F-16
list of PHM cooperators D-1
natural enemies of PHM for importation and 
release C-1

PHM a serious pest in 1-1
PHM distribution 1-9
PHM spread to 1-9
source of PHM infestation F-2

carton, paper 2-6, 5-5

caudal filaments 2-10, 2-12

Center for Agriculture and Bioscience International 
(CABI) 1-12

Chile 1-11

chlorophyll 3-11

chrysanthemum 1-1

Chrysoperla 5-10, C-6

Citrus A-3

citrus 1-1, 2-7, 2-14, F-2

citrus mealybug 3-5

cloth
black 3-14, 3-17, 3-22
fine mesh 2-6
organdy 3-30

clove oil 2-17

Coccinellidae 1-10

Coccoidea 2-17

cockroach control 3-24, 3-34

cocoa 1-1, 2-14, A-9, F-2, F-3, F-10, F-11

cocoons 1-6

coffee 1-1, A-4

Coleoptera 1-10

coleopterous predators C-3 to C-4
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Comstock mealybug
environmental assessment F-4, F-12
Japanese pumpkins as host plants 3-5
male puparium 2-11
natural enemies of F-6, F-14
sex pheromones 2-7

contacts, international 1-11

contaminants 3-15, 3-34, 3-39

cooler 5-3, 5-5, 5-10

cooperators 1-2, 1-12, D-1 to D-5

copper exhaust tubes 3-32

copper intake tubes 3-32

cord, extension 3-16

core host plant area 2-6

cotton 2-3
host attacked at its roots A-1
host plant of PHM 2-14, A-6
PHM as a serious economic threat to 1-1
symptoms of PHM infestation 1-8
used in oviposition cages 3-39, 3-40
used in parasite rearing cages 3-33, 3-34
visual survey for PHM 2-3

cottony secretion 2-9

counters 5-3, 5-10

cover slip 2-17

crawler collection box 3-16, 3-17

crawler collection system 3-13, 3-16, 3-18, 3-19, 
3-21, 3-23

crawler collection tray 3-21

crawlers, PHM
feeding on potato sprouts 3-11
migration by air currents 1-7

Cryptolaemus montrouzieri
adults 3-37, 5-7
aiding larval development 3-39
collecting beetles for field release 3-40
determining production capacity 3-38
eggs 3-37
larvae 3-37
life cycle of 3-37
maintaining the culture 3-38
monitoring pupation 3-40
predator of PHM 1-10
providing food and water at emergence 3-40
recovering 5-7
releasing 4-9 to 4-10
setting up oviposition units 3-39
transporting 4-9
using preferred host material 3-38
using suitable rearing cages 3-38

Cucurbita moschata (Duchesne) var. chirimen 3-5

curator, museum 3-25

curtains 3-14

D
dehumidifier 3-10, 3-14

description of the insect 1-2

development cycle
of Anagyrus kamali 3-27
of pink hibiscus mealybug 1-5

development of PHM 1-5

dipterous predators C-5

dissecting microscope 2-7, 5-3, 5-5

distilled water 2-17

distinguishing field characteristics 2-9

distinguishing field characteristics of PHM 2-3, 2-9

distribution of PHM 1-2, B-1

Dominican Republic 1-12

duct tape 3-16

Dysmicoccus brevipes 2-16
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E
economic losses 1-9, 4-1, F-3, F-11

egg masses
on pumpkins for the crawler collection 
system 3-23

on pumpkins for the Cryptolaemus culture 3-38
surveying for 2-3
used in establishing a crawler collection 
system 3-16

used in hot wire barrier system 3-19, 3-21
used in light only system 3-22

Egypt 1-1, 1-3, 1-9, 1-12
Ministry of Agriculture 1-12

emergence hole 3-29

Encyrtidae 1-10

endoparasitoid 3-27, F-10

environmental assessments
Anagyrus and Gyranusoidea F-1 to F-7
Leptomastix F-9 to F-15

Essig’s aphid fluid 2-17

ethanol 2-17

ethyl alcohol 2-3

Eugenia 2-14

exhaust tubes 3-32

exit holes 5-5, 5-6

extension cord 3-16

F
fans 3-14, 3-29

Ferrisia virgata 2-14, 2-16

fertilizer 3-7, 3-8

field work 3-3

filaments, caudal 2-10, 2-12

finding of no significant impact
Anagyrus and Gyranusoidea F-7
Leptomastix F-16

Florida Department of Agriculture 1-12

fluorescent lights 3-19

foam
packing material 4-6, 4-9
weather strips 3-30

foil, aluminum 3-16, 3-21

folders, manila 3-16

forceps 5-3

forest trees 1-9

formica 3-20, 3-21

forms, record keeping 5-3

frames, aluminum 3-30

fruit
as PHM host plant substrate 3-2
controlling disease of 3-8
of Japanese pumpkin 3-5
PHM overwintering inside bunches of 1-7
rot 3-22
soursop 3-38
trees as PHM host 1-9

Fuchsia 2-14

fungicide 3-10, 3-15

G
gel packs 4-6, 4-9

gelatin capsules 5-3, 5-5

generations 1-7, 3-26, 5-4, C-1

geographic distribution of PHM 1-9, B-1

Gersabeck, Edward D-2

glue, silicone 3-31

grape
as a crop attacked by PHM F-10
as a host of grape mealybug 2-14
as a host of obscure mealybug 2-14
as a host recorded with damaging populations of 
PHM A-9

losses caused by PHM F-11
parasitization of mealybugs on C-1
percent losses caused by PHM F-3
PHM as a devastating pest of F-2
PHM as an economic threat to 1-1

grapevine 1-8
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greenhouse plants 2-14

Grenada 1-1, 1-9, F-11

Grenada Ministry of Agriculture 1-12

Guam 1-9

Guatemala 1-11

guava 1-1, 2-14, A-8

Gyranusoidea
environmental assessment F-1 to F-8
finding of no significant impact F-7

Gyranusoidea indica
culture 3-27, 3-29
description and photo 4-8
in St. Kitts and Nevis 1-10
production 3-23
releasing 4-3

H
Hamdy, Farouk 1-11

hand counter 5-3

hand magnifying lens 5-3, 5-6

Hawaii
affected by releases of biological control 
agents F-12

Anagyrus fusciventris introduced into C-2
Anagyrus sp. from C-1
impacts from previous releases of Leptomastix 
dactylopii F-13

natural enemies introduced with PHM 1-9
PHM controlled by Anagyrus wasps in F-2
PHM in 1-1, 1-3
PHM present in F-3
PHM spread to 1-9
state known to be infested with PHM B-3

head 2-11, 2-19

hemipteran predators C-5

hibiscus 1-9, 2-3
as a host of PHM 2-14
attacked by PHM 1-1
infested with 1-7
potted host plant of PHM 3-12
preferred PHM host material 3-38
recovering predators from 5-7
use in determining impact of released natural 
enemies 5-9

use in surveying for PHM 2-3

histoclear 2-17

hole, emergence 3-29

Homoptera 1-2

honey 3-33, 3-34, 3-39, 3-40

honeydew 1-6, 1-8, 3-14, 3-22

host culture room 3-15

host plants 3-3, 3-5 to 3-12, 5-6, 5-9, A-1 to A-10

host range 1-9

hot wire barrier system 3-18 to 3-21

Hymenoptera 1-10

hymenopterous parasites C-1 to C-3

hyperparasites 5-4, 5-6 to 5-7
monitoring 5-6

I
ice chests

reusable 3-40
styrofoam 3-40

ice, blue 5-3, 5-5, 5-10

IIBC. See International Institute for Biological 
Control

India 1-1, 1-6 to 1-9

Insecta 1-2

insectary operation 3-1 to 3-40

instars 1-3
collection of H-1
detection of 2-3
morphology of G-2
newly hatched crawlers 1-6
of PHM 1-3
on potato sprouts 3-11
second and third 3-26, 5-10
third 3-23

insulators 3-20

intake tubes 3-32

international contacts 1-11 to 1-12

International Institute for Biological Control 
(IIBC) 1-12
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International Services (IS) 1-2

irrigation systems 3-7

isopropyl alcohol 2-3

J
Japanese pumpkins

acquisition of seed 3-6
as host plants 3-5 to 3-10
controlling disease 3-8
cost 3-6
description 3-5
fertilizing 3-8
field production 3-6
greenhouse production 3-8
harvesting 3-9
photograph 3-6, 3-9
preparing for storage 3-10
regulating temperature 3-8
seedlings 3-6
spacing 3-7
storing 3-10
transplanting 3-7
transporting 3-9

K
kenaf 1-7

knot, overhand 3-33

KOH 2-17

L
lamp, night 3-16

lantana 2-14

larvae
Cryptolaemus montrouzieri 3-37, 5-7
Diadiplosia indica C-5
of lady beetles F-4
predator 3-23

latex tubing 3-32

leaves 5-6, 5-10

lens, hand magnifying 5-3, 5-6

lepidopterous predators C-5

Leptomastix F-9, F-10, F-11

Leptomastix
dactylopii 4-8
phenacocci C-2

levels, trophic 3-2

life cycle, of Cryptolaemus montrouzieri 3-37

light source 5-3

lignin pink 2-17

M
Mackley Jim 1-11

Maconellicoccus
australiensis 1-3
hirsutus 1-1, 1-2, 2-14, 2-16, 2-18, 4-8
lanigerus 1-3
leptospermi 1-3
multipori 1-3
pasaniae 1-3
ramchensis 1-3
tasmaniae 1-3
ugandae 1-3

magnifocuser 3-15

magnifying lens, hand 5-3

maize 1-1

male mealybug puparium 2-11

malformation 1-7

Malus 2-14

mandatory work pathway protocol 3-2 to 3-3

mango 1-1

manila folders 3-16, 3-21

marketability 1-7
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mealybugs
citrophilus 2-14
citrus 2-14, 2-15, 3-5
coconut 2-16
comstock 2-7, 2-11, 3-5
contaminants 3-15
general morphology 2-20
grape 2-14
Jack Beardsley 2-15
longtailed 2-14, 2-15
Mexican 2-14
Mexican and Madeira 2-16
mummies 3-34, 5-5 to 5-6, 5-10
mummified 3-23
obscure 2-14, 2-15
papaya 2-16
parasitized 4-2
pineapple 2-16
pink hibiscus 2-14, 2-16
See pink hibiscus mealybug
solenopsis 2-15
spherical 3-5
striped 2-14, 2-16

Meyerdirk, Dale 1-11

microscope, dissecting 2-7, 5-3, 5-5, 5-10

Middle East 1-1, 1-9

midrib veins 5-6

miticide 3-10, 3-15

moisture levels 3-10

Monomorium indicum 1-6

mora 1-1

mulberry 1-8

mummies 3-34, 5-5, 5-6

museum curator 3-25

muslin sleeve 3-30, 3-31

Myrtus 2-14

N
natural enemies

cages for containing 3-12
colonization of 5-1
dispersal of 5-4
establishment of 5-3 to 5-7
impact of released 5-9 to 5-10
keeping records of 3-25
list of C-1
PHM culture for 3-23
PHM protected from 1-6
rearing 3-2, 3-3
releasing 4-1
starting culture of 3-26
types of 1-10

neuropterous predators C-6

night lamp 3-16

Nipaecoccus
nipae 2-16
viridis 3-5

North America B-3

nylon 3-8

nymphal instars 1-3, 2-9

nymphs 1-6

O
Oceania 1-1

ocelli 2-12

Odermatt, Doug 2-17

oil
clove 2-17
vegetable 3-34

okra 1-1

open rack system 3-11

organdy cloth 3-30

ornamentals 1-9

oviposition 1-4, 1-6
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ovisacs, PHM
description of 3-15
eggs within 1-3, 1-6
migration by air currents 1-7
transferring to start PHM culture 3-15
use in culturing Cryptolaemus 3-39

P
packs, gel 4-6, 4-9

panel, clear plexiglas 3-30

paper towels 3-33, 3-40

paper, shredded 3-40

Paracoccus 1-2

Paracoccus
marginatus 2-16

parasites
aspirating 3-31 to 3-32, 4-3
biological control of 1-10
colonization 4-6
culture 3-26, 3-27, 3-34 to 3-35
effectiveness of 4-1
oviposition cages 3-33 to 3-35, 3-39
population density 5-4
preventing entry of 3-12, 3-14
primary 5-4, 5-6
procedures for 4-3
rearing 3-2
recovering 5-4
releasing 4-6 to 4-7, 4-9 to 4-10
secondary 5-4
survival 4-6
transporting 4-9

parasitization, percent 5-4 to 5-5

parasitoids 3-27, 4-8

parthenogenetic reproduction 1-6

pathogens 1-10, C-6

pathway protocol, mandatory work 3-2 to 3-4

peanut 1-1, 1-8, 2-14

pelargonium 2-14

percent
hyperparasitization 5-6
parasitization 5-4 to 5-5

pesticides
biological 4-9
liquid 3-34
PHM protection from 1-6
used by hotels 5-9

petri dish 3-33, 3-39

pharmaceutical gelatin capsules 5-3

Phenacoccus
gossypii 2-14, 2-16
madeirensis 2-16
solenopsis 2-15

pheromone trapping 2-1

pigeon pea 1-1, 2-14
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pink hibiscus mealybug (PHM)
adult females 2-9, 2-10, 2-14
adult males 2-6, 2-12
biological control project against 1-2
biological data, summary of 1-4
biology/ ecology 1-3
cocoons 1-6
crawlers

determining presence of 5-10
distinguishing field characteristics 2-9
migration by air currents 1-7
where found on host plant 2-3

damage from 1-7 to 1-8
description of the insect 1-2
development cycle of 1-5
distinguishing field characteristics 2-3
eggs

contained in ovisacs used to start PHM 
culture 3-15

description of 2-13
laid in ovisacs 1-3
length and width 1-4
protected by wax coating 1-6

general morphology 2-21
hosts 1-1, 1-9
identifying characters 2-17, 2-18
life stages of 1-5
mummies 3-23, 3-34, 5-6 to 5-7
natural protection 1-6
nymphal instars

See also crawlers
ovisacs

description of 1-6
eggs within 1-6
migration by air currents 1-7
transferring to start PHM culture 3-15
use in culturing Cryptolaemus 3-39

population density of 2-5
preparing slides 2-17 to 2-18
puparia 1-6
reproduction and development 1-6
saliva 1-7
sex pheromone traps

synthetic 2-7
virgin female 2-6

summary of biological data 1-4
symptoms in specific hosts 1-7 to 1-8
systematic position 1-2
visual survey 2-3

Pittosporum 2-14

Planococcus
citri 2-14, 2-15, 3-5

Plant Protection and Quarantine (PPQ) 1-2, 1-12

plant shears 5-3

plastic bags 3-35

plastic sticky card, white 2-7

plastic tray 3-39

plastic trays 3-12, 3-13, 3-14

plexiglas 3-30, 3-31

plums 1-1

plywood 3-20, 3-21, 3-31

polypropylene 3-38

population density
of parasites 5-9
of PHM 2-5, 5-4, 5-9

potassium hydroxide 2-17

potatoes
as host plants 3-2, 3-5, 3-11, 3-14, 3-38
open rack system for sprouting 3-11
sprouted 3-12

used in paper carton sex pheromone trap 2-6
sprouts 3-12

potted plants
as host plants 3-12

PPQ. See Plant Protection and Quarantine

predators
coleopterous C-3 to C-4
dipterous C-5
effectiveness of 4-1
hemipteran C-5
in definition of biological control 1-10
lepidopterous C-5
list of C-3 to C-6
neuropterous C-6
PHM protected from 1-6
preferred for control of PHM 3-37
preventing entry of 3-12
rearing 3-2
releasing 4-9, 4-9 to 4-10
transporting 4-9

preoviposition 1-4

prepupa 1-5

prickly pear 2-14

probe 5-3

production 1-7

progeny 3-33

project leader 1-11

properties
hotel 5-9
residential 5-9
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protocol, mandatory work pathway 3-2 to 3-4

Pseudococcidae 1-2

Pseudococcus
affinis 2-14
comstocki 3-5
fragilis 2-14
jackbeardsleyi 2-15
longispinus 2-14, 2-15
maritimus 2-14
viburni 2-15

Puerto Rico Ministry of Agriculture 1-12

pump, vacuum 3-31, 3-32, 3-40

pumpkins, Japanese. See Japanese pumpkins

pupae 1-5

puparia 1-6

Pyrus 2-14

R
racks, parasite cage I-3

record keeping forms 5-3

rheostat 3-20

rodents 3-10

root crops 1-9

roselle 1-8

rubber spline 3-31

S
sacks

paper 5-3, 5-4
plastic 5-3

saman 2-3
tree killed by PHM 1-8

Sclerotinia 3-8

screen panels 3-30

Scymnus
coccivora 1-10
sp. 5-10

seaside grape 2-3, A-4

secondary parasites 5-4

sex pheromone traps 2-5

shears, plant 5-3

shelves
removable five-sided 3-20
wooden 3-13

shredded paper 3-40

silicone 3-30

silicone glue 3-31

sink 3-14

snap-on caps 3-32

sorrel 1-1

soursop 2-3, 2-14, 3-38

South America 1-2, B-3

soybean 1-1

spatula 2-17

spline, rubber 3-31

sporozoean C-6

spray 3-34

sprouts, potato 3-2

St. Kitts 1-1, 3-10

St. Kitts & Nevis 1-9, 1-10

St. Kitts Ministry of Agriculture 1-12

sting cages 3-31

strips, foam weather 3-30

styrene tubes 3-32

sugar cane 1-1

synthetic sex pheromone 2-5

T
tangle foot 2-7
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tape, duct 3-16

Tasmania 1-3

taxonomists 2-3, 5-7

teak 1-1, 2-14

terminals 2-3, 5-6, 5-9

thorax 2-11

transformer 3-32

trap holder 2-7

traps, sex pheromone
synthetic sex pheromone 2-7
virgin female 2-6

trees 1-8

Trinidad 1-1, 1-9

Trinidad and Tobago 1-9

Trinidad and Tobago Ministry of Agriculture 1-12

trophic levels 3-2

tubes
exhaust 3-32
intake 3-32
latex 3-32
styrene 3-32

U
U.S. Virgin Islands 1-1

U.S. Virgin Islands Ministry of Agriculture 1-12

United States 1-12

University of Florida 1-12

University of Hawaii 1-12

University of the Virgin Islands 1-12

update record for the manual 1-2

V
vacuum pump 3-31, 3-33, 3-40

vegetables 1-9

vials
1/4-dram 3-22
9-dram 3-33 to 3-34, 4-3
for aspirating Cryptolaemus beetles 3-39 to 3-40
for collecting crawlers 3-21
for field release of Cryptolaemus beetles 3-40
for transporting natural enemies 3-25
large plastic 3-17
screw-cap 2-3

virgin female trap 2-6

visual survey 2-1

W
wasps 4-1, 4-3, F-2

wax fringe 2-10

weather stripping 3-31

wing sheaths 2-11

wire clip 2-7

wooden shelves 3-13
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